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vi AR  Y. Oral functions such as speaking, chewing and swallowing are often reduced after ablative tumour 
surgery in the mouth and oropharynx. For restoration of at least a part of these functions, stable dentures and 
satisfactory mobility of the tongue are necessary. Dental implants c m  be used to achieve stable dentures. Pre- 
implant surgery, however, is often needed to reduce the amount of bulky tissue when myocutaneous flaps have 
been used for reconstruction, and to achieve adequate mobility of the tongue.
discussed. Twelve patients have been treated by this technique between 1992 and 1995, with a mean follow up of
11.6 months. All patients reported an improved tongue mobility and ability to chew.
Tongueplasty by the Steinhäuser technique with secondary epithelialization, in combination with osseointegrated 
implants, is a simple and effective means of improving oral function.
IN T R O D U C T IO N
In patients with malignancies of the head and neck, 
the primary aim of surgery is radical removal of the 
tumour without any compromise between radicality
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Table 1 -  Initial treatment performed on the patients (n —12)
Resection of tumour (including Resection of tumour (including Resection of tumour (without
‘bone) and reconstruction with bone) and reconstruction with bone resection) and
myocutaneous flap (« = 5) local tissue (rc —3) reconstruction with local tissue
(« = 4)
Radiotherapy (« = 7) 3* 3* 1
N o radiotherapy (n = 5 ) 2 3
* One patient with loss of continuity of the mandible.
et al. (1987), stated that tongue mobility is the key 
to oral cavity function. Logemann and By tell (1979) 
noted that problems with mastication were related to 
restricted tongue mobility. Scars in the tongue itself, 
loss of volume due to partial resection, loss of 
sensitivity and also displacement o f the tongue by the 
bulk of the soft tissue reconstruction, on their own 
or in combination, impede speech, intraoral manipu­
lation of food and swallowing. It therefore follows 
that, in addition to stabilizing the dentures, the 
mobility of the tongue should be improved as much 
as possible at the same time.
Solutions have to be tailored to the individual. 
Especially in those cases where there is restriction of 
tongue mobility, tongueplasty by the Steinhäuser 
technique (1987) has become a very valuable addition 
to our arsenal of surgical methods.
MATERIALS AND METHODS
Between 1982 and 1993, approximately 600 patients 
were treated surgically for an oral malignancy at the 
Department of Oral and Maxillofacial Surgery of the 
University Hospital Nijmegen. Oral rehabilitation by 
a combination of preprosthetic surgery and osseointe- 
grated implants was performed on 41 of these patients 
between 1991 and 1995. Of these 41 patients, 12 (9 
men and 3 women with a mean age of 61 years) were 
additionally treated using Steinhäuser^ technique. 
The initial treatment performed on these patients is 
shown in Table 1. A  total of 50 implants was inserted, 
of which 6 were placed in the upper jaw and the 
remaining 44 in the lower jaw. Table 2 shows the 
number of implants per patient in the lower jaw.
The main problems experienced by all these 
patients were inability to function with a conventional 
lower denture and impairment of the function of the 
tongue. Before deciding to operate, an attempt was
Table 2 -  Location of the tumour in relation to number of implants 
placed in the lower jaw per patient
Number of implants in lower jaw
(« =44) per patient
Location of tumour 2 3 4 5
Tongue 1 2 mmm
Floor of the mouth 2 5
Inf. alv. proc. 1 1
made in 5 patients to tackle the problems by means 
o f a conventional denture. In the remaining 7 patients 
it was felt that an attempt would not be meaningful 
without preprosthetic surgery.
Of the 12 patients, one was lost to follow-up due 
to death. The remaining eleven were followed-up for 
lip to 4 years, with a mean of 21 months.
TECHNIQUE
The technique utilized was as recommended by 
Steinhäuser (1987). An incision is made in the depth 
o f the vestibular sulcus, thus defining the size o f the 
flap (Fig. 2), The width o f the flap is chosen to suit 
the individual patient, but should not have to be 
more than hemimandibular. Transverse incisions 
from the vestibular to the lingual sulcus are made 
taking care not to incise the periosteum. The flap 
is then raised submucosally from the vestibulum  
towards the lingual side into the tongue. The lingual 
tissue adherent to the mandible is mobilized by 
epiperiosteal preparation towards the caudal border 
o f the mandible. Part o f this tissue, for instance the 
bulk of a myocutaneous flap, can be excised if neces­
sary, This procedure was performed in 6 patients. 
The flap from the vestibulum is fixed in the depth o f  
the floor of the mouth for 6 days by 2 -4  trans- 
cutaneous sutures knotted over submandibularly 
placed buttons (Fig. 3).
Implants are placed as follows: the periosteum is 
incised and raised on top of the alveolar process, the 
bone is smoothed if necessary, implants are inserted 
in accordance with the Bränemark protocol and the 
periosteum is sutured back covering the implants 
(F ig. 4). Healing occurs by secondary epithelializ- 
ation. This procedure can be combined with further
Fig. 2 -  Schematic drawing illustrating incision of buccal flap 
(dotted line) to be raised for tongue plasty.
V . '  /  *  V * . /  I  f
p o s  u b o  A j q u q o i d  o j o a v  p 9.1:111000 i B q i  s o o u o o s i i p p  o q x
NOISSilOSId
’lUOjlBd 3U0 UT Lj I ci op U1 111 111 Ç UBIJI SSOj
pire s iu o iiB d  5  ui q id o p  u i lu iu £ ubi]i ssoj sio^pod
IJ}ÏM "pOAJOSqO SBA\ S|UB}dlU.T Oljl xhl.jp II1101.111 S BS001UU
AqqBoq siuoiibc! jo q io  p  a ] • dby opsiuu  sqBioiood 
oqi l u o i j  inojs oqi j o  1.1ml iuium uuoi 11 jo .siiiiuBjduii 
-1.1 o d n lu o n b o ij  j o  osnBooq poim ojiod  sbm us0011 ui 
¡B]iqBd 111iAA Ä.i.sF|do[nq||SQA b quojiBd olio u \
i* t  s ji i n o inni, oip jo  1 110im b 013
9.IOJOC) p o is ix o  ipiX|A:\ IBlfl UO ]U OUI DA 01 dilli UB SBM 
I10pt?n.;is MOU Olp 11?q ] pO]B|S 110 AO S'IUOjlBd 0 A:\-X 'o U1
~A \oqo u o i |A \  o n r u i o i  i i o q i  i j1i a \  s n o f n s  p .?oonq  o q i  i n o j j  
p o o j  OAOIHOI o i  ojqv? o q  01 p o u i n q o  s i u o i i B d  u o i  j j y  
• / ü o S i n s  j n o m n i  l ^ p i u i  o q i  Äq p o s i iB o  o n S u o i  o q i  j o  
B i s o q i s o B U B  p q i i B d  p B q  s i n o n i m i  ¿ o s o q i  m p  p o i o u  o q  
i s n m  i ]  ' s u o i i B p o d x o  i p q i  A \ o p q  s b a \  i i i o i u o A O i d i i n  
j o  ]3A.3¡ o q i  i B i p  p o l i o s  s i u o j i b c I  Z q S n o q q B  M o i p  
o i  /Cijj iqi? i i o q i  u i  p u v ,  o n S u o i  o q i  j o  A i q i q o i u  o q i  i n  
1 u o m o  a  o.i d u n  u b  p o i i o d o i  s i u o i i B d  o i  U V  * p a P I ' d u i o o  
o q  p j n o o  i u o i u i b o i i  o n o q i s o i d  o q i  o i o j o q  p o i p  l u o j i B d  
j o i j i o i n ?  p i m  p o i o j d r a o o  u o o q  p Ä  i o u  s b i ]  h i o u i i b o i i  
o i p q i s o i d  o q i  l u o i i B d  o u o  u ¡  ’i B q  l o p j o Q  b  j o  s u b  o l i i  
Ä q  o i n i u o p i O A O  o j q B A o u i o i  b  o z i j i q i q s  01 s i u o q B d  Q l  
u i  p o s n  u o o q  o a b i ]  s i m q d n n  \ p  ‘o j B p  o p  ‘p o i B i ^ o i u i  
- o o s s o  o i o a \  p o o B j d  s i i i B j d r a i  q ç o q i  j:o o u i u - Ä p i o q
ui ^onS uo i o q i  j o  A iq iq o iu  oqi. S i n p n p u i  
lsno ¡iis  p m S u q  o q i  j o  q id o p  oqi u i u io iuoA O iduii 
oq  n i p p  B SB m . o io q i  Moaoa\ o ].j  ■
SBA\ O S d B p i  ¡BI1-IBJ *Ä3Bin.OOB
oqi j o  osdBjoi o in s  bo u i 01
Î u i  p o p i o 001
q 11 a\ s no p i s  [B üB ur i
st II
• q n s o i  i o i i o q  b
O A O iipB  o i  i u o i u o o B j d  p u 31U1 h qB o q i  S u i i n p  p o i u i o j i o d  
sb.a\ q i i i o i u  o q i  j o  i  o  o  y  o q i  j o  § u u o a \ o ¡  } ; b u o î i u o a  
- u o o  ¡ B u o i q p p B  s j i i o i i B d  z  l l l  ’S i u o q B d  o q i  j o  K im  
i n  p o x i n o o o  ‘q p i o m  o i f i  j o  l o o y  o q i  j o  q i d o p  o q i  u i
S SBM 1B . y  > wir l . i
o q i  JO  SISOIOOU [ B I l I B d  1 0  OOUODSlipp punOM Oj\|
TIOIIBISOIUIOOSSO JO qOB[ o i
o u p  i s o j  SBM p o i o ä o o i m  o i u B o o q  i B i p  s i .U B fd iu i  o q i  j o
O l l ( )  ‘I j0 A\ pOjBOl] SpUllOAA
j o  äub in: p o u n o o o  siso ioouoipB iosiso  Ojsj
pimoA\ o q x
^  I  K ' f  I  X  ( >  
è
0 A IB p u ò 3 3 S I 0 J  IJO} 3I3A\ S001130Sil]Op 
'pOIOAOOlin  3 l l IB 00q  SlUB|dlUL |]B 
OUO Ul p i n ?  qOOJOAOOliri OlUBOOq H IB } d u n  o u o
SHiopBd Z u i  *(£ 0 |q E j J  3m:!l 1B u o ip o s o i  ouoq 
p bi] pBij s ] uoi]Bd i n o j  pini ÄioSins pqii ui j o  oiuii oqi. 
1B poi.LUojiod uooq p B t] p i l l i  0 A\ 0 1| 1 JO HO 11 Bill
1001 [P S i n o
g l i p i O S U l  UOljA\ OpBUI U OIS 13U l Oljl JO  BOIB 01}] l l l  SS0 0 O l d
p u n  o mi o q i  j o  o  o i  u o  p o
ÄdBJOqiOipBI pOAlOOOI pBl[ Ol{M S1U0I1BC
aiBnbapv •payssiu uooq si>i| ainion.qsmins aqi puu pDAouia.i 
U3Dq sin] ijioo] s]uotti]iiqi? oqi jo  uoii.iosui ,ioyy  -  S
■
'■ >/•>>
• u o q i o s i n
\ *
H IB jd lU f 01 j o u d  ÄdB-IOipOlpB.I  p B l [  SBl{ lU O l lB d
oip j i  s i p u o i u  9 lO i jB  j o  p o i B i p B i i i  u o o q  i o u  SBl| 
o j q i p u B i u  oqi ji (c ‘H y )  sqiuoiu £  i o i j b  poioAOOun 
o iB  s i i i B | d i u i  o q x  ■ l u u i p q i i d o  A q  poi.OA.oo A | | u j  
sr BOiB puiiOAA o q i  q i u o i u  o u o  A p i B i u j x o i d d B  l o i j y
SB q o n s  ‘o i q i p u B i u :  o q i  u o  Ä i o ä i n s  o i i o q i s o i d o i d
*s}u.B[d.ui|. jo  iroiuasur .rajjt? 
mno^souad sqi jo  oinso[.i jo moia oAqtusidoisod p a j iQ  -  p
\ V: :  :a -s /^  ■: ■. : • i *  f ;  > :  c  :i\  ■ ;  !  f f  1<Z ;  .-fr
mwÊrn^mmm
mmör®ii 
w > .
mmm.
■siuBjdurtjo nopjasu'i joj sss.iojdj«[03Ajii 
jo do] uo (savojjb) uo i spur jo U0qi32i|ED0i puu suonnq jr:.ioi:.nxo 
.13A0 /i|Sl3[d 3113001 3l|] JO UOllllXIJ |0 §UTAU?jp oriGiuoifos “  £
\"A\
.  \\\
\
w\\
t
w
\
\
i  Ì
%\l\\
.  l\
_____  i l  j  j L  i j j t i B j  i  i  - m  j  _ !)_ ■  r  i ) T )M M n ^ i L L L L | i n m y n T m n w ^ W N i i i v » i j j i i r « ' > m n i ' f - ' n n ~ f ~ ~ ~ i — i  -  * - ■  ^ . . .  ............................... ...  •—  aa^ . ^ ,  ........................................................... .....  a  —---------------—
¿I X-i3«.ms .inoiun) SinA\o[¡oj aoipunj [tuo in luauiaAOjdiu]
Table 3 -  Wound healing on top of the inferior alveolar process in patients treated by radiotherapy (« = 7) in relation to the initial 
surgical treatment
Resection of bone and Resection of bone and No bone resection;
reconstruction with reconstruction with local tissue reconstruction with local tissue
myocutaneous flap
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Wound dehiscence {n — 5) 2 2 1
No wound dehiscence {n — 2) 1 1
original resection, the thin layer of local tissue cover­
ing the mandible and radiotherapy. However, except 
for the loss of one implant, no serious drawbacks 
were seen.
The problems o f oral rehabilitation have been 
discussed extensively in the literature. It is widely 
accepted that dental reconstruction with implants is 
successful. Neither previous irradiation nor the pres­
ence o f bulky flaps seems to be a contraindication 
{Misch et al., 1990; Urken et al., 1991; Taylor and 
Worthington, 1993; Kraut et al., 1994; Mericske-Stern 
et al., 1994; Scarlojf et al., 1994; Franzen et al., 1995), 
although flaps sometimes have to be reduced in the 
area of implantation. However, the success of oral 
rehabilitation does not depend solely on stability of 
the denture but also, and even primarily, on tongue 
function. Sensitivity of the tongue is a very important 
part of the oral function {Kapur et al., 1990). The 
two patients who were not completely satisfied with 
the prosthetic rehabilitation both had anaesthesia of 
a part of the tongue. When sensitivity has been lost, 
often as a result o f ablative surgery, reconstruction 
of the nerve is not always possible.
One aspect where there has been a definite improve­
ment is that of the mobility of the tongue. This is 
clearly achieved by tongueplasty by the Steinhäuser 
technique, which adds a considerable amount of 
mucosal lining to the floor of the mouth. Mobilizing 
the scar fixation of the base o f the tongue from the 
mandible gives greater flexibility to the tongue.
Partial vertical relapse of the deepened lingual 
sulcus must not be regarded as a serious drawback, 
since greater importance is attached to mobility of 
the tongue and this is not adversely affected by the 
relapse. This relapse could to some extent be reduced 
by the application of a skin graft. However, skin 
grafts should, if possible, not be used when implants 
are inserted.
CONCLUSIONS
The problems of oral rehabilitation following tumour 
resection and defect reconstruction in edentulous or 
partially edentulous patients are manifold. A  cascade 
of priorities forces the treatment team to accept a
series o f compromises. Whilst tongue mobility is of 
secondary interest at the stage o f initial tumour 
resection, it is very important for final oral function. 
The tongue plasty by the Steinhäuser technique with 
secondary epithelialization is a simple, reliable and 
effective means of adding mobility to the tongue. In 
combination with the insertion of osseointegrated 
implants it has proved to be very useful.
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